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intro
This short publication is addressed mainly
to designers with the aim to illustrate the
potentialities of the LTM materials and its
single components.
The document provides: a short overview
on the Light.Touch.Matters project and
its unique design-driven approach to
materials innovation, a presentation
of the design features and technical
specifications of the LTM materials and
its components, the LTM OLED and LTM
piezo plastic, and a synthetic showcase
of possible applications developed during
the project, which helped significantly to
steer the material innovation process.
The Light.Touch.Matters Consortium is
proud to present you the final results
after more than three years of hard work
and good collaboration.
Have a good read and get inspired.
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the initiative
Light.Touch.Matters project

LTM is a cooperation between product
designers and materials scientists to
create new smart materials that combine
touch sensitivity with luminosity. The new
key technologies are flexible OLEDs and
polymeric piezo materials.
In this design-driven materials innovation
[DDMI] project, designers and scientists
worked on new products and materials
in parallel. The one activity stream fed
into the other, with direct and prolonged
designer-scientist interaction. This
unique approach led to the definition of
the project’s own design-driven research
and technology development [D-RTD]
methodology.
To know more about LTM methodology
consult “The White Book”.
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Fast iterative processes

Direct dialogues
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envisioning & inspiring
Future Trends

“Overall, one can see a trend
from a functional, factual
world to a more holistic,
sensuous and personal
world.”
To create new meaningful contexts for
LTM project to design for, an overview of
the relevant lifestyle trends in the context
of care and well-being has been created.
Long-term socio-cultural lifestyle trends
have been researched in order to detect
the trend signals in advance, decode
them into logical facts that will affect
behaviours, understanding the needs and
wishes of the consumers, and interpret
the implications into everyday products.
The results is a synthesis for upcoming
years of consumer needs and wishes, and
their relation to care and well-being.

In the context of these trends and design
attitudes, well-being is considered not
only as body needs but also as body
desires. Care can therefore be envisioned
as to bring a concrete answer to others
needs, to take care of and responsibility
for others sensitivity, to respond, react,
adapt, take care, to build a common
sense to what matters in a view of respect
for life, not life as an amount of cells, but
life as a true-life experience, as we feel
it.

Identified future trends related to care
and well-being:

6 feelings
►
►
►
►
►
►

feeling optimistic
feeling relaxed
feeling loved
feeling understood
feeling autonomous
feeling engaged

The overall concept that includes these
insights is THE CURATOR. Designing
for a society in which users are seen as
curators, is seeing users as individuals
that shape and design their own lives just
as curators do. They shape, collect, care,
take care, cure and heal their lives, what
is meaningful to them.
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Feeling understood

Feeling optimistic
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Feeling loved

Feeling relaxed
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Feeling autonomous

Feeling engaged
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Future Touch

“Touch is the communication
channel of affection, and the
basis of our understanding
of how to manipulate the
world.”
Smart products seem to be the products
of the future. They sense us, analyse us,
react to us, and act upon us. Despite this
intimate interaction with smart products,
we do not share a common language
with them yet: we need ‘interpreters and
translators’, such as buttons and displays,
to get along.
This layer of interaction between humans
and their smart products can be seen as
the interpreter in the communication
between two people who don’t speak the
same language: the interpreter mediates
the messages. And as we all know,

interpreters are valuable on a cognitive
level, but they more often than not ruin
the affective side of the communication,
besides: how do you know the interpreter
got it right?
LTM materials facilitate the intimate,
intuitive interaction between humans
and smart products: through light and
especially through touch, humans
and products start to share a common
language, grounded in the most basis
language we all share: body language.

‘Contact’ derives from ‘con tatto’, which
means ‘with touch’.
Also, the future of touch is to truly be in
contact with our smart products.
LTM materials, because of their dynamic
qualities, facilitate this being in true
contact. The product is the interface.
Marieke Sonneveld
Delft University of Technology - IDE

With LTM materials, smart products
don’t need ‘interpreters’ anymore, their
body language is our body language,
and the communication is immediate,
intuitive and intimate. LTM materials
react to our touch in a dynamic way: they
understand our movements, and through
our movements, they understand our
intentions and our needs.
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Affective interactions

Curator of yourself
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Touch hunger

Poetic touch
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envisioning & inspiring
Smart Interaction

“The smartness of the
materials is a function of
the application and it is not
an intrinsic property of the
material itself.
The intended interaction
must be designed”.
In the development of products with
smart materials, like the LTM materials,
the challenge is to explore what
interaction qualities can be developed
to fit a specific context and function,
to make the interaction in that context
and function more meaningful. The
LTM project is meant to show that new
materials can revolutionise the way we
interact with the world, no matter what
the functions of the products we are
interacting with are: the product becomes
the interface, allowing for new meanings,

new qualities of interaction.
The qualities that describe these new
interactions can be identified on three
levels: cognitive quality of interaction
or what people think, affective quality
of interaction or what people feel and
aesthetics quality of interaction or how
pleasing the interaction is to the senses.
The new interactions designed with LTM
materials will meet these qualities,
regardless the function the product
is fulfilling. However, the function of
a product will definitively define how
these qualities are met. Pleasantness of
interaction, for example, may be defined
in a completely different way when one is
considering the tools that are used in an
operating room, versus considering the
products used to create a romantic dinner.
Interaction quality criteria can be then
used in the design development stages of
product concepts:
• Cognitive. Related to an efficient and
intuitive use of the product. This criterion

refers to an intuitive interaction that is
fast and generally non-conscious, so
people may be unable to explain how
they made decisions during intuitive
interaction. Intuitive use of products
involves utilising knowledge gained
through other experience(s).
• Emotional/Affective. Products have
personalities, perceived through the
different senses. Does the concept’s
personality matches the personality of
the user? Objects that are meant to be
for personal use can become familiar
through adaptation to the user, when
these properties can be perceived as ‘just
right’. This feeling of ‘just right’ may
be perceived right from the start or may
emerge through multiple interactions.
• Aesthetic. In use, does the product
‘gratify’ all the (relevant) senses:
beautiful to see, to hear, good to smell
and to touch?
Marco Ajovalasit
Brunel University London - HCDI
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Cognitive interaction

Emotional interaction
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Watch…it listens
Today, someone is always listening. We
have listening devices strapped to our
wrists that encourage us to run farther or
put down that extra slice of cake. Devices
in our homes listen, respond and reorder.
These are new, everyday interactions
that make it okay for us to share data
previously kept private. Whether it’s
literally listening to voice commands or
the streams of data we create, devices
are learning from our micromoments.
In this ecosystem, every action can be
beamed, but in return, we get effortless
transactions and reactions, not to
mention [sometimes] an alternative to
glowing screens. Listening technology
allows us to act on any impulse whenever
– we can buy, learn, communicate, find,
do. All of this has broken the customer
journey into a plethora of real-time,
intent-driven micromoments. It follows
a very predictable pattern – immediate
need, relevant reply, repeat – but in an
unpredictable sequence.
We’ve reached a point where all the

technologies and services we have
created over the years can intersect and
interact with each other autonomously
and independent of hand-held devices.
However, if you focus on the interaction,
or “point of x,” and make it as smooth
as possible, the transaction will happen
naturally.

“It’s about designing
for humans, focusing on
interactions instead of
transactions.”
To achieve smooth interactions you have
to invest in understanding what future
“points of x” will be for your user, and
design around them. Moreover, if you
partner wisely or if you build your own
“point of x” offerings you will win the
service moments that matter most to
users. Here service design tools reveal
their opportunities:

journey maps, service blueprints and
touchpoint reframing are standard tools
in the design kit these days and are
becoming even more relevant as the
self-contained certainty of interfaces
dissolves.
In smart materials, like LTM, the
component of service design is crucial
in order to guarantee that the user can
have the right experience, a meaningful
experience.
Fjord
Design and Innovation from Accenture
Interactive

Find the complete Fjord Trends 2016 here
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Customer journey

Service blueprint
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LTM materials
LTM materials
In this section you will find the
features of the LTM materials, jointly
developed by the research centers and
universities in a direct and prolonged
interaction with the designers of LTM
consortium.
Have a good read and get inspired.

17

light.touch.matters

the product is the interface

LTM materials
Lay-up
tactile top layer

OLED
with colour effects
piezo plastic
control layer

The novel “LTM materials” are thin,
flexible, luminous and touch-sensitive,
thanks to flexible OLEDs combined with
an advanced polymeric piezo material.
Manufactured on plastic substrates,
they expand design freedom and unlock
totally new ways of product-user
interaction through affordable and
intuitive user interfaces.
The materials stream in Project LTM
developed these novel smart materials
consisting of four distinct technological
components: a back layer with control
electronics (i.e. flexible wiring, power
supply, input-output switching IC),
piezo plastics for touch sensitivity,
OLEDs for luminescent response and a
conversion layer for modifying colour.
Together, these unique features allow
seamless integration of the LTM
materials into parts and products up to
the point where the product becomes
the interface.
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LTM materials
HIGH LUMINOSITY
Maximum light output 1000 cd/m2

ADAPTABILITY
seamless and sealable integration in products

WEARABLE

ideal for portable products

HIGH FLEXIBILITY

2d curvature deformation

ENERGY EFFICIENT

efficient energy consumption

HIGH SENSITIVITY

sensing variable levels of pressure

Design Features and Material
Properties
To define the material properties
and technical parameters for the
LTM materials, the two constituting
technologies [OLED and piezo plastic]
have to be taken in consideration. On
the following pages you will find the
technical characteristics of the two new
technologies, which delineate a potential
range of the LTM materials properties.
Fundamental characteristic of the LTM
materials is the programmability of the
[touch] Input - [light] Output correlation.
By using LTM materials in your product
you can decide the kind of gesture to
trigger a diversified luminous response.

COSTUMIZABLE
shape & print/pattern customization

19

LTM materials
LTM OLED

20

light.touch.matters

the product is the interface

LTM materials
BASE MATERIAL

PET- or PEN- based plastics

LTM OLED

BRIGHTNESS

Maximum light output 1000 cd/m2

LIGHT OUTPUT
•
•

Light output is proportional to current density and can be
linearly regulated > dimming
Light intensity can be varied in time by varying the current
density > pulsating / flickering.

FLEXIBILITY

Sufficient to bend a 0.1 cm thick layer over a 10 cm radius

LOW ENERGY CONSUMPTION

35 lm/W, driving voltage 4,5 V (depending on emission colour)

SIZE / SHAPE

Any size / shape, depending on R2R equipment

THICKNESS

<0.1 cm total thickness (unit size)

The LTM OLED component is an ultrathin, flexible and transparent OLED
panel, which is produced on large scale
thanks to Roll-to-Roll circuit-print
technology.
This “printable light” is the breakthrough
that lighting and signage applications
are waiting for, enabling low cost OLED
production in almost any shape and size.
Colour of the base OLED [R,G or B] can be
varied by either combining two different
OLEDs in a laminated stack or by adding
a down-conversion layer, which even
permits to create gradients.

COLOUR

Bi- and multi-colour possible by inkjet printing active materials.
Colour changing possible by stacking of transparent OLEDs
Bi-colour and colour gradients also possible by colour conversion
layers.

PATTERN

Patterns possible by printing non-transparent grid on top

21

LTM materials
LTM Piezo Plastic
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LTM materials
BASE MATERIAL
Lead free

LTM Piezo Plastic

TOUCH SENSITIVITY

Sufficient to sense touch by fingers or hands. Bending, stretching
and pressing can be registered as different types of touch.
Differences in applied force or touch are registered, not static
signals. Pressing harder and/or quicker generates a higher signal.
Swiping, switching, bending, twisting, pushing can all be
distinguished.

TOUCH BUTTON

Depending on how you electrode the plastic, a large area piezo
plastic can act as 1 touch button OR as a matrix of 100 separate
small buttons.

FLEXIBLE

LTM piezo plastics combine high flexibility and high touch
sensitivity. However, more flexibility means less sensitivity and
vice versa. (> mechanical properties)

SIZE / SHAPE

No restrictions, any size is possible.
Versatile shapes are possible, the most practical shape of piezo
plastic is a type of patch.

The LTM piezo plastic component is a
structured composite of ceramic piezo
powder within a polymer matrix, working
with lead-free base materials: the
properties of the material for sensing
applications matches the performance
of lead containing composites with a
significantly reduced amount of piezo
ceramic powder.
Inherently flexible, these “piezo plastics”
are the ideal touch-sensitive material
and with this brand new technology,
the features of the piezo plastic can be
designed.

THICKNESS

From 0.05mm to 10cm, standard is 0.1mm.

COLOUR

whitish or yellowish

WEATHERABILITY

LTM piezo plastics can be completely sealed off from the
environment.
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design project

This section is dedicated to the design
projects that have been developed by
the design agencies involved in project
LTM. Each developed concept has
contributed during its design process to
the definition of the LTM materials and
is, at the same time, a demonstration
of the wide range of application
possibilities.
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EAT
design led by DIFFUS

EAT - Enhancing Appetite Tableware is an
interactive tableware set for children with lack
of appetite due to illness. EAT supports a good
eating situation by creating a joyful, playful and
calm atmosphere around the child. EAT creates
‘magic’ in the eating situation by reacting to
the child’s actions and thereby come ‘alive’
through storytelling, playfulness, encouragement
and rewarding attitude. This is obtained by
sensor technology, light and haptic feedback.
By combining ‘smart’ materials and natural
materials like ceramics, glass, wood and rubber
EAT emphasizes enchantment. Light and haptic
feedback will only appear in the natural materials
because the sensor technology and different
outputs will only work and be visible when
combined with the natural.
Michel Guglielmi michel@diffus.dk
Hanne-Louise Johannesen hanne-louise@diffus.dk
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GLOBUDDYS

design led by FUELFOR
Globuddys is a patient experience tool for kids
between the ages of 4-8, to positively distract
and manage stress at a healthcare consultation.
It uses story telling as a fundamental principle to
engage kids throughout the visit and enable them
to comply with the healthcare process. As a unique
communication platform between kids, their
parents and the healthcare providers, Globuddys
prompt children to naturally and intuitively care
for the little creatures by direct tactile interactions
that trigger both visual and tactile feedback to
create a simple dialogue.
Globuddys could be a platform that extends the
narrative into touch points beyond the healthcare
visit, such as preparing for visit at home, or after
the visit.
László Herczeg laszlo@fuelfor.net
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GLOWE
design led by GRADO ZERO ESPACE
GLOWE is an interactive and adaptive wearable
hand care tool with the aim of enhancing physical
strength, flexibility and improve cognitive
perception. The LTM glove concept takes
advantage from the novel LTM materials to create
a meaningful scenario in which training and
rehabilitation activities become smart and playful.
The idea behind GLOWE is to provide users with
an interactive self-rehab tool measuring personal
improvements in hand mobility and reducing the
recovery therapy at the gym. The smart device
gives information about the correct execution of
the exercises by sensing pressure and bending of
the fingers and responding in lighting feedbacks.
It also shows the progress you make during the
exercise. Creating a game-changing wearable
device to engage the user long-term and positively
impact their quality of life. GLOWE enhances
cognitive perception in occupational therapy
application.
Giada Dammacco giada.dammacco@gzespace.com

29

30

HACKROLL

design led by MINIMA
Empowerment through sensory discovery: Hackroll
is a user empowering device which harnesses the
explorative and collective mind set of the maker
community. By integrating the touch sensitive and
flex-sensing characteristics of the LTM materials
with proportional and positive feedback OLED
light emission, the Hackroll provides a platform
for creative applications bound only by the
imagination of the user. The Hackroll platform can
sense input parameters including motion, flex,
touch, temperature and skin conductivity. This
data can be tailored by the user via an intuitive
interface to communicate information through
light output and vibration. Applications for this
technology are likely to be broad and far reaching,
as can be seen with other platform products in
the maker domain. Uses include sports training,
therapy and rehabilitation markets as well as
healthcare safety and transport industries.
Project partners: Lamb Industries, Fjord
Tom Etheridge t.etheridge@minima.co.uk
Andrew McCulloc a.mcculloch@minima.co.uk
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LIFESAVER

design led by VANBERLO
A smart and intuitive product that guides CPR.
At cardiac arrest quick intervention saves lives.
The growing number of AED’s in public space has
increased the survival rate. However, this rate
could be even higher if more people would feel
confident to perform cardiopulmonary resuscitation
and if the quality of chest compressions would
improve. LifeSaver can help to achieve this!
The LifeSaver concept focusses on creating
an unambiguous User Interface by using LTM
materials.
The LifeSaver is a smart and intuitive guidance
of CPR by: indicating the correct electrode
placement, indicating the right location for chest
compressions, measuring compression depth and
giving feedback, indicating and coaching on the
right rhythm.
Eric Biermann e.biermann@vanberlo.nl
Bertineke Visser b.visser@vanberlo.nl
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MELITE
design led by PILOTFISH

LTM MeLITE - Instinctive Headphones.
Headphones have evolved from being just an
audio device to also serving as a veritable fashion
accessory. The style element is a defining factor
in the success a brand of headphones enjoys
among consumers. Similar to a piece of jewelry,
headphones have been integrated into the visual
appearance of users, helping them create, define
and express their identity. The LTM material, with
its unique properties, represents an opportunity
for both headphones brands as well as end users
to create a distinctive identity much in the same
way previous innovative materials have done in
the past. We envision that the LTM band has a rich
pattern which is emphasized by the differently
colored OLED strips, allowing for variations in
the design of the intuitive headphones and a
distinctive visual identity.
Jeroen Bijsmans jeroen.bijsmans@pilotfish.eu
Romy Martin romy.martin@pilotfish.eu
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PHYSIOFRIEND
design led by LAMB INDUSTRIES
PhysioFriend is an intuitive wearable device
that guides people through their physiotherapy
rehabilitation after orthopaedic surgery.
Research suggests that successful recovery
from an operation is: 50% dependant on surgical
success and 50% dependant on good patient
rehabilitation. PhysioFriend removes the
confusion and anxiety of completing exercises
incorrectly at home. It accurately records Range
Of Motion and Repetitions to reassure the patient,
and their health professional, that they are on
target with their recovery. This prototype is aimed
at knee recovery but there is no reason why the
technology could not be applied to other joints.
PhysioFriend could even be used by athletes as a
training aid to view and record development.
James Lamb james@lambindustries.co.uk
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future materials

This booklet gives you some insights
about LTM materials potentialities:
its purpose is to push designers and
creative industries to develop other new
applications with these newly developed
materials, inspiring design projects able
to create new advanced interfaces,
focused on tactile qualities and touchsensitive interactions.
Thin, flexible, luminous and with
integrated touch-sensitivity, the LTM
materials enable to create smart
interfaces for any kind of application
and industry: from consumer goods and
visual communication [signage, printing,
packaging] to healthcare, sports and even
the automotive sector.
Highly attractive, the LTM materials are
easy to use and integrate into products,
able to push forward product interface
design by combining new touch-sensitive
piezo plastics with flexible and thin
OLEDs: future materials for smart
interfaces.
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Consortium Partners:
Aito Interactive Oy
Bax & Willems
Brunel University London
Delft University of Technology
Diffus Design I/S
Fjord Spain SLU
Fuelfor Design and Consulting SL
Grado Zero Espace Srl
Holst Centre/TNO
Lamb Industries Ltd
Material ConneXion Italia Srl
Minima Design Ltd.
Pilotfish GmbH
Politecnico di Milano
Studio Edelkoort
University College London
Van Berlo BV

This project is being funded with support from European Commission under grant agreement no. 310311.
This publication reflects the view only of the authors and the Commission can not be held responsible for any use which may be made of the information
contained therein.
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